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(54) IMAGE FORMING APPARATUS 

(57)Abstract: 

PURPOSE: To record an image of high quality by providing propriety 
deciding means of a conveying amount of a recording medium based on a 
read result of a test pattern and means for correcting the conveying 
amount in response to the decision. 

CONSTITUTION: A test pattern is placed as an original 101 of a scanner 
102, irradiated with a lamp 100, read by a read sensor 103, and read data 
is inputted to an image memory 1 04. A histogram of a sheet conveying 
direction and density is formed based on the read image data. If the sheet 
conveying amount is not normal, a density of a position between lines 
becomes different from that of other position. The smaller the conveying 
amount is than the normal amount, the greater a difference between a 
peak density and a mean density except at a peak is increased. In this 
case, a CPU 105 decides to increase the sheet conveying amount at each 
time during printing. A sheet feed motor 109 is driven by a pulse motor 
driver 108. When the sheet conveying amount is increased, number of 
drive pulses to be applied from the CPU 105 to the driver 108 is 
increased. 
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[0 0 6 1] Jfcfc, 0 
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**#T«£*»IE*fT , 3 , bfflT*D, 7V>9<D£M 
T*D, ^0-fe>iJ-4OK, Bl¥lttt*©9>f>WftIi* 

[0 0 6 5] *SJS^©JgM*MiE»^tt3Vi 
[0 0 6 6] MmMiE075:56(CxX 

;^-bTs (sio), i y-i ynm^r\tmn 
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»3©*lliH*«T. 7U>*# 
#T*itt«i|jE*fTS'b©T*D, >BmK*«tt»-fe 

%.mv±>y4 0\Z, iBfiKyFl 1 lt»80n-9 

1 1 0©IWfcB£LTflfcWU&. 

[0 0 6 9] f7 M*->©BJ*«fc*l***2S©IS 

«ll»«D'fe>*4 0ft»f|i«*a!:iT, 9-f>m* 

[0 0 7 0] KT©^a(COViTt4, ^2©^^,!:^ 

TiWEwti-^swfiu *nc*i;fc»a«*iiE*ff 
st^smftzmmu mm^mzfi^tcm^^ 

[0071] mm 4 

m 8 B*%Kft©MrtH, h 9 \&&am iz ± o ^ t 

fcfXh/t^->, 01 0«3WdlWI©«#*5« , i - 7O 

[0 0 7 2] 08-01 0£#HLT, #3SJ60I 

©»fPSK9iT*. *"f> X**^2 0 2«H«2 0 1 
£y >7*2 0 OTRPJJU ^*®D-fe>-y-2 0 3T^* 
IS^fcx-^MSb^U 2 0 4 AA*f*. 

[0 0 7 3] B2fctt, 2yl > >©xXbA?->£l? 



(7) ^1^6-2 3 8 9 6 9 

2 >@fcttV"£>*. 'fin-, UvVVQft* 
»3RJ!»lCff"3TV»< (S3 0) . *LT, £©:fXb 
^->ft**lRD, B«**U 2 0 4^A#T3 (S 

3 1) . ifcfc, Z.<m*?-9**£&KBL®\i7>Y!f 
yA£ffr&T£ (S3 2) „ 

[0 0 7 4] 09 (B) B09 (A) fc*L&x©ttB 
©»£fcjj«U v7>,hVif>^©B]^©tXh^9A 
T&S. ETFIi|*fc. 09 (C) By©&8©it3f£* 
U 5/7>£-fxa-©f^©tXb^yAT&£. * 
10 £09 (D) ttz©fflt©»«fc*U ->7>£77y 
^©W©bXh^?AT*ft« (S3 3) o 

[0 0 7 5] «ME*rtl©l'^XM'-5'B>©iHltt 
•>7>Ay F£X*g£fr5. 09 (B) fcfc^TB, 1 
5-f > @ ©~>7 > 1 2 9-f >©Vif y^<D^\Z ±S 5 
-f>W(C0j©tf-^^fctlTV^ (S3 4) . £©<fc 
5fclll©fc!-*tt, ^7>Ay F£*fU Vtf>?Ay 

Hafi«iij6**isifc±©*fcffi«-rafcj&*4-ra. 

■££©#&»» ^Mt-*2 1 2£Ay H*;^2 1 
l «rF«t*jgrrti^H*r (S 3 5) . Ay K#;k?2 1 1 
a? t«Ay h 2 1 o*«HfeanT*D, Ay h*;i/^2 i 

1 ©±T»fc J: Dv; P 2 1 0 &±rmtZ. Ay b* 2 
1 0lt7l^^->^M-^2 0 9C±Dv; b* P9-f 
A'2 0 7±©Ay H3^^^2 0 8A#**n*tt>*ft 
6, Ay F2 1 OttSSfc±TIWft2:t38«T?*«. 
[0 0 7 6] 09 (C) tt» -/7>Hia-t;J;5l 
*©fcXhdf?AT?»*#, £CT»ttfc!-*HJl&ft& 
V>. ±oT->7>Ay H t-f ID— Ay Hfl^XM/ 

— > 3 >i4^th« tw&sn. Ay mmmm 

35 [0 0 7 7] 09 (D) U*s7>t77y 

©fcXb^yAT&D, #©£-?#&£ (S3 6) o 
Htltt, ^7 y?Ay FjSrFWttBfcSbSfcfcJSfrs 
fe©T, HWfr&fctt/WK*-* 2 1 2 &Ay H*;P 
^2 1 Htfi±#&WV<®t (S 3 7) . 

[0 0 7 8] ^IMW5 
011 (A) W*g*W©7 l XM*->T*D. 01 
1 (B) tt«*©tXh^9AT!**. ^SEP^AyH 
<htT09A«2 5 BBfl/X/WW^VtlW/W 
SAy H*fflV^S*>©tf *t, ->7>Ay HIC3V»T 

47 »^1 yX;WB, T-if>^Ay HlCOV»T»4»8 1 /X 
JP@, ^ ID-Ay Ht-3V»Ttt»l 6 1 /X;p@, 7 
y y^Ay H1:^HTSI2 4 1 yX^B©**«W 
S^tC^D, 01 1 (A) {^TcfcSfcC, M, Y, 

[0 0 7 9] Z.<F>n$>->\Z~D\*T<0\l7*\-tfyk*h 

f). -?-ti j en©t!-^raiS8i t tD, ctM©m«iLi . 

CtY©JgHL2 . CtBk©KKlL3 fejlfc*. Ay 
H©/X;W^6 3. 5/imlBHT?it%/Tr^*iT'Ba:, 
aHWfctt, CtM©K-^MIBlitt5. 0 8mm, Ct 
5(? Y©K-^IBIE»ttl 0. 16mm, C£Bk©fc!-£W 



(8) 

13 

mm\Z 1 5 . 2 4vmffc%\$?rhZ>. ilCT, JltlS 
[0 0 8 0] Li fcr>V>T, aaM»«fcOfi*>W*BCfc 

2 1 2 astLi ^air«j;Dfiv^tt, 

aLhtfaJcS/WX*-*^ 1 2 

[0 0 8 1] L 2 SitfLs C3ViTfeH*©«Ll!*ff 
?Zt-C, Mj£**lSl©l/yxM/-->a>ftPJrrs Iff 
££#T£5„ 

[0 0 8 2] gyg0!16 

HI 2tt, »6©IOB«lft*'r. ^HWItt^h^ 

t>©T?*t), 7U>*©£*SWirUyiMBfcWWR 

h 2 5 0 £ttffi2-ttT&5. 
[0 0 8 3] ffl¥3nfc?XM*->ttK*ttD:i.= 
y h 2 5 0 fc «fc D9mttUc«*a6tU ■•^ J EU 2 
0 4 fcHftx-******. ^©Nf©^X h/1*-> 

tbTB, »4©**«*«fc««5ffl**«nffflv»fcij a? 

[0 0 84] gffigll7 

H13& S7©^il^©*^0-C3&5, -f^-v?Ubf 
-hfttfiH. t8&®»3g&3 1 1T««3 1 0«K»« 
D, JMW'EU 3 1 2icA£-rS. -f*-3?UK-h 
», ^©lB«^ ; EU3 12©H#7 : -^**Djgbffl* 

■fact-efts. -f *-s?ut!-h£fr3*§fm, ■« 

^^EU 3 1 2©Ri;iH«ft*DSLfcVJ@R»«Jfl»* 

tfl-rciKAD, i @©^e«T«*B*»ftfii^r* 

£fc**Tr*5. E©B, H«©*JMK«, IBfltaiHftE 30 
i53 1 SlCfcDttlESns. 

[0085] Hi4 «^#«iE©ieB^E, m 1 5 «3t# 
ffiiEii#©»i^^*-r7n-^^-hTab-5. 014 

(a) &Hi4 (b) B-r^-5;ue-hT?a»irr*# 

■*T?*D, ^57©*MS£jt4#|flJ©HJMM, $ 
£©014 (A) £014 (B) 

#*© * g awr* t»#«»©««*cRa«ica: d , 

014 (A) KSUfc»*H*fc*WSlBfl«flEi;-* 

[0 0 8 6] fCTJ, 01 Sfcw^n-^-hlCflE 40 
K »Hl*»*illiEf*. >t©&»lCtt. *1*> WW 
^OftSSStttfl-T*. ^^T«014 (A) £014 

(b) <Dmmm*mm\t^n^n2 5%&m ox-& 
t>, anattti 5t&<5. c©«aag3Wjf««[£U:T* 

5#£ (S4 0 : YES) , «f|f««T?©¥J%SIS©^ 
SjRfflfS (S 4 1) o 014 (A) &£Ztm 1 4 
(B) fc*V>T, »*#6a3x©«K©¥3««3Stt 
^n^tlDi &±tfD 2 T&3„ Zl©Di , D 2 ©3fc0t 
0fS«aWTab§J©^ (S4 1 : NO) , «JM»2>fc© 



#M¥6-2 3 8 96 9 
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*ft«wfw©¥JW« (di +d 2 > /2t»*b*. 

£ (S42) . 
[0 0 8 7] 014 (C) & £©<fc5&*§IE&fTo& 

[0 0 8 8] «±©*fc. WMW)**? 8 -^^-^* 
HKZlfcT!. -f*-5?Ulf-hW«©»JMiilC$3tt51B 
«UMfc©ffiTSHr 

[0 0 8 9] ft*. **««'C»4^j6«*lRjK:Mf*« 
#8?^©MiECOViTM^fc^ IJjfcMEtflRlfcHLT'b 

[0 0 9 0] %MM8 
01 6*±tfHl 7tt, JB8©*lfi«**f. 
[0 0 9 1] H16», -f^-^UK-h©«JMH«ft 

^n^n©T-^ai/2r^» 

0T&5. 016 (A) £016 (B) tt-f^-3?ije 
-5y7**T*«. 016 (C) tt, H0 (A) £ 

(B) one^^TWtxoi^tiDiu 1/2 u 
fefc©-?**. 

[0 0 9 2] 01 7tt, #HJS0l0#ffi£0T&S„ #0 
fcTS-rtiSO. a^Ktt^OHifcttMMtU 3 1 2 

*&skiik 3 5 4 b (h*»x fc*ar*i*m«tta 

MSiirS) *mT-t\s!?9 3 5 lTS#?$ttSo JUM 

?&3 5 4 Afc£DWraxJMi«ttB»&n&**fcA 
*-rsm^S§3 5 3BOf-^t*fS§3 5 2Ttm 

*tU -feW*3 5 n?§#?£n£. 

[0 0 9 3] EO^fcWMWfrfcfcVVOt. 
-;t-'9y7'***ilifcJ:D, «JTC©«*ftXA- 

[0 0 9 4] 

01 8*3J;U:0l 9tt, »9©*««ft^T. 

[0 0 9 5] 018 (A) £018 (B) Htf*-5>g 

v-hx-mmt&mmr'&z,. mis (b) t*v»T, 

[0096] 01 9\t#2mm<omft**?7u~- ! ?* 
-h-rab^. *%mmr\t, mis (a> £018 

(B) ©H«*«ig»Lfc«K:«jM»fc^ailft«»«»» 
4UTX3?tft*©SRf<&©t, 018 (B) ©^ 

s«d 3 as¥£-r-5c -rfttoft, 018 (a) vim 

7LZ> (S 5 0, S 5 1) . *&. *©r-^*««Jf«l6 
tt. D 5 tCx-^Sa##A5 (S5 2, S5 3) , 

[0097] mMn 0 

0 2 4 14, *5§BJ©^ 1 0 ©^M^J&*1"7a y ^ 0T 
&«. *^SSW14, EP^ t f©SE^S5tHlff5£S'J*fi 

o-74 8 2 (0 3 3#!i) 1 @c-raiij«fc*v» 
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[0 0 9 8] 02 6 (A) ttW^^^Offl**!*?* 
0, ^-ftA-7h->*6 5-f>5)'W^rs. £©» 

*U 4 1 1 ft»A?*£S4 1 2ttB^^ 

t u 4 1 1 * ©x-^£^«fb, »siA5ft*tfl"ra. 

[0 0 9 9] 02 6 (B) £02 6 (A) fcK**o& 

[0 10 0] «SSA7flS*4 1 2tt, H©.fc3i&:«3£ 

S*IErs&©fflr7^S^A5itiE77 l -7"JM 

1 4'\A#TS. 

[oion afcowflwrrtt, «a«7*u 

2 5 6 /X;!/©IB^A<y Hft«ffll/TV»«t"r*t, » 
«W*©l*fc«»JRD«4 1 0T!ttIK«*2 5 6HStt 

wwro. 2 5 mmn^-tzmmmLTm 

T5» tt&l&DflM 1 OTrK**Snfcr-*ttT*IE 
8B4 1 5T7'J>^SU4 1 7®#tttC^ofcx-^iw1« 

[0 10 2] H2 5Kr*iEfiD«^**-r. H2 5fc* 

HT, MB owpna: t WiEilWrP* D , &*©■• 

ttET*&©©Ttt£llilirc*D, aX3WBftbfc« 
ff©H*te:3V>T, flftAWWfeliiESfSCfC, SB 

5, |6«CI4MX^*1|jEr*fcftOT»JEllil»*C* 

[0103] 026 (a) £^Lfcm?i*>:/;wf» 
6 IIS D - 9 © 1 ^S8#©i&M A 5 £*£ A y W£« 

4 1 2TWBU trato*, iJjt*5®#: 2 

5 6 X 5 = 1 2 8 0H*ft) ©7T-*£»2j£A7*ilE 
rx-7;P4 i4^A*-rs. 

[0104] ep^wfcuj, »Bi**aE2:ticH*a 

fluErx-7>4 1 4,tD litfi (2 5 6 MSI) #©7 
x-^SStf, T*IIEai54 1 5 \Z±y htZ. 

[0105] «±©j;5[c, imi.7imm"z%z&5 

ftff**>^*ffl*U Wj£*n-54 8 2©lfl» 
#©$j£A5£&fflU -nt^UT^^^tfCT 
*iE5 t -^&«»3il*5Ct'C» H»»lC«4rrs«ai 
A^fcfiHIN&JiXS?, S*S>fcV>o&lB«*fcftB< 

[0106] an 1 

02 7«, »1 l©mW!fcjRf7*ny*HT?»*. * 
JMMIfcfcHT. EfiKy H#2 5 6 ;XJW*5i 



ftRPF6-2 3 8 9 6 9 

£\ 3#©^T»2 5 5/X)VH^U exi?*»* 
£-T5&BT»2 5 6/X^Bfe^$#5J:£T?ex 
B < f 5 *> ©T?& *. 
[0 10 7] irf02 6 (A) <D£5l3&-tU\-y h 

0, MS^U 4 1 1 fcEttStt*. tBSA?WJ£»4 
1 2teB&* ; &'J 4 1 lO^-^ftSHftU $3iA7£ 

fcB#, C©ftBfe^A54W**y4 4 2^3E1tSli: 
•5. 

[0108] b^k^t, mmtmmm 4 o« 
Efl^&B tHKMA * u 4 4 2 ©x-* t sits 
u ax^t^sfte©^©^ttji^*tMbTi 
mmmLtcmzfto zswmwm* 4 1 sMu-r 

IIW4 4 1H H*fttt^S«k5fclWfMB 
#j9SA**nSfc, 2 5 6H*Bfc2 5 5H*BiR|i; 

[0 10 9] 02 8K, E©«fc3fi:LT*IIEl/&M«© 

#iHLfc2 5 6H^^Bl^T5o £©<k5C> 

[0 110] ftttm 2 
0 2 9», #5gHJ©ill 2©*Jfi^iT&^. 

A^ftHKE-rSfc©"?**. 
[0 111] fflk&?Wi* : EV 4 4 2ttt, JK*!A7 

?«fl!:ESl^yl««»/^X«fP»4 6 0l4, -e©«fjft 
T© tit^A =E U 4 4 2 ©x-*£Jt 

[0 112] 0 3 0teffi»/WX©-t&l£*to 03 0 

(a) »a«©A;vx©m 030 (b) ojax^s 
i;l 2 i4-en-?n©'f>^i!tWA^x*@ssL, Li > 

[0 113] ggtwi 3 

03 4ic. *satw©**Hft* , r. u-^*5 1 0* 

±0E7''J>^*5 14«, 5/'J7^*t>fc±DB* 

*>nrc? i ~-9ws>\ i * : £V 5 1 1 Ki-RfWKiiatts 

n, EP?©^K, 7*U>^W5 14tt:i©A*>H^ ; & , J 
5 1 liDH^-^fttt^ffl-r. ^mojis 
^ft^&gKMbT, /t> 1*^*0 5 1 l©##ii*45 
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[oii4] 135 (A) it mmwfmm\z&nz> 
i&B&ztn&m<Dm*)mm<Dv--ym i o© 

*"f, IM0^<^ h 5 2 oftittfr 
ftAM«s#flB^»u s^^^ms. 

[0 115] 1213 6 (A) 14, ^®t3x-^^A*>H 

5 1 i^e.^*m-r^©7Hvx*jffl©STT& 

5= IIJIT, I^lOlfR^iEiAy 1*14 2 5 6HS 

SlHiff*. H3 6fc*V»T, *TB ©**«**& 
#.7FPX£*T. 03 6 (A) T», #£&/um© 
7Hl/^t:toTf-^SIi*ffll/TU4. 03 7 

(A) «, «fiRSB©HPpO«^-p*5. 

[0 116] 03 5 (B) 14, 3&ttB©fE*tt9tfiR 
TU ffi^«I©^ffil3£B8li&-rsl$©'J--yg|55 10 

y h 5 2 o ©j£a*ifttt«f»tta tttitttft o, i^a 

#fflCX*fflJ*S*|ii]D'stM&U JBK£1K&%S. 

[0117] 036 (b) b, mmstBomm?- 

^£/0^€'J 5 1 1 ±OK*ffl-r»©7Fl/X«lfl 
©*?T**. x-^fcRfcflTBfcflRftBT** 
tt, CPU 5 1 3ttt8&fflL7FVXffi!ffllB5 1 2 Oft 

fpft, lHte^Tja^sKfrtH-r^ite-r*. H3 7 

(B) 14, Z.<Di:5\zLX®&m<Dm%W}mz.£K>m 
6nfcW«©l7-f>Bft*1-. 

[0 118] m±©«fc5[C, J"J7^**>ftfPC«t 
DlWftaMWW'r*Kfc. ^ttBft*flftttB#>lcft 

F^'J 5 1 l*6©»*tHL7Hl/X«fPS**SC 
»««¥lC*W-*ll!«JR0a=y F 5 2 0©M9 

[0119] mmiA 

03 8 54, £1 4©*J8«©JM6HSjK"r. **JM! 
14, /t^F^'J 5 1 l^Hftx-^SfcS&trlR©* 
£&#7 F VX«Hfc*3©^ttiWS**C**.. 8 

1 3 ©£Mffli t H«© U -ygBH® D a- ^ h *SE#lfc 

[0 12 0] 03 914, A*>F^U 5 1 1NH«X- 
*S»*&Wf*SU *TB©»»tt2 6 6|W«» 
6ft«K*lR?)*^©JB#**"r. ~T03 9 (A) 
««fftttB©*^©»*a*7 FVX©*F*C»0. 

2 5 6B*SJB»fc»#a^V»<. 03 9 (B) »A 
RttB©*W©»*a*7Fl'^©*?T*D, SJ£ 
a^lft^^ftttBOft&fcaftlCftft©^, /1>F*^U 

5 1 i^©#*a*ftlHfc"3^T3»K:a:SJ:5»*iZi 

^7 f i/xwtiw 5 5 0 t?mwt*. 

[0 12 1] 5 

04 014, ^1 5©^»j<D«^0^afe§. *^I»J 

14, U-^SBt^U >^«©mic;t>H/ ; E'J 5 115 



(10) ®M¥6-2 3 8 9 6 9 
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mtc-r. mmkb ©**©*« lH^opi&x-^fcK 

[0 12 2] H4 0t^T, fHfctWa^l^ltt 
lH»©H«ftKKa**t)©*^ H4 lC-tOftfPS 
*f. H4 1Kl*V»T, S'TB©R3 t lW ; eU©7Pl' 
XfciSU *«j&9J9B0©«A»6, fStfjm#142 5 
5©3&l*tt»&fr3. £©**•; tt2Hfl\ £iITI45 1 

2 b*#& 0 . 0 6 2 5 5 *-e#£&A,fc&tt, 2 5 

6ft&5 1 K*WUtt2 5 B*60*T 

10 ff*. *©«tt6 1 l*6 2 6 6*-C*K»Br. 1H 

[0 12 3] CPU 5 1 314, <H»«B^*«CB^S 

S. 21 ET, WRttJB-JltU 5 7 1 fc^LTBIIx-* 
7U>*«©*MI&fr3. 

[0124] mmmi 6 

20 *58W©*1 6©*««feB4 5fcSl-. HHfc*^ 
t, 6 0 il*«SDn-9*«ftrf«tsat)n-9«ft 
I3&, 6 0 2J4JSKSID n— ^, 6 0 3BGMK, 6 04 
\m^v HtltfSAy FHM9K. 6 0 5 14EP* 
Ay F, 6 0 6 tt^ftffa^oaflEMHSJWJfSfiffi 

6 0 7i4pj«atBi?ii?*So 

[0 12 5] «S^SfflHI?S6 0 6W4ltifH^t 

fc;t>F©:3fc^ffl©ai*fc*fcs 1 y^yt. m 

17^>, £tt2?-f>0CMYK©8£y h©M*x 
a. 

[0 12 6] CMYKWHmx-^S^TCWPSffitJt 
ttU Si ftfi**lii**N&J|ttttU Ni 
««_h©B#> «SID*ft*<-r5. 

[0 12 7] cnRlAD, BmME©«VO&«fW»T 
14, «2!D*fc*<U EX5?©38*ftl&<i:t*»T? 
*, Ofc*S^©BJtfa±8H5Z£#T£*. 

[0128] ggtwi 7 

**««©**«, £««16iHi;T?*5. 
40 [0129] ggflHHttHlSR 6 0 6 £14, $)Ktt 1 6 

tmfiic, cMYK©8tfy bom&T'-f&g.znx 

<S. Ett£, CMYK-€-n**.4fiBU*KWIIS J t 
JfctW*. S2 £jg;L5i&Nc , N» , N, , Ni ifih 
*-€««±*S39»Sfll»rl/. lfl«W-S«K±©« 
IC14JKJI 0 *S + a »«tj* < U 2 fi«±T-S«5 
2 a#*< 1-5. JintC.fcO, 

©B«rRi± ; £0a^t5&^s. 
[0130] ggtm 8 

50 [0131] **JI^T{4, 6 0 6 iZ 



(11) 

19 

14CMYK© 1 My F©2 *M9i 1 r-9ifi 2 
[0 13 2] ZL<0r-9ft$74>l3ft\zmmhT } m 

tnckD, SS*A<. ofc#iI#© 

[0 13 3] 05 714. ±&l/fc£MMl 6~1 8\ZM 

[0 1 3 4] H5 7IC*^T, 8 5 6tt^57->8 2 4 10 

ffl£fT5/X;HfS«^.fc'f>^^iy H\yF (Mm 
Ay F) -eS-5o 8 16 }4|B6Ay F 8 5 6 ftfiWrfS 
tt'JymD, 8 1 

5SK»AJPF8 1 8©-*fca9SU 5VMcJpfffcfi« 
Snfc2*©:i!H 1*^*71*8 1 9A*±tf8 1 9B£ 
JBftRllBfracitfciD, B»a?K8 5 6©1E«K 

CK®Ay F 8 5 6ttRK0x-*fc«DfcH*&fB* 

[0 13 5] 8 2 6BM H0«B«T*0, MK? 
F8 5 6 0^»iSSSO-«> A#5>5/a>t 

mtmmzmw&nz. emmms 2 s«hbfc« 

-*8 2 2©Kft*fcJ:oT, Ay 1*0*8*8 2 6* 
ftf^-Brl/fe, ffiftA?F8 5 6©**vfc!>y*ff3. 
COM F 0*8118 2Q<D*vyZfM8 2 6A\Z£2> 

mm^\y f 8 5 6^©** y M>ifm\zmm^r, a 

y F 0*86 8 2 6rtttt»&aS©!R9l¥a (fl*. 

v>, z.n\z£r>^ y2*\±m&?>mfflmz$m-2izz> 
z. t \z ± 0 sta p rtwidft'f «*o«:a@ 

taWftffi. Sfc, B»K7»*fc*ir*tr>i'*il 
•TCifcADBiKyHjWMatt*. £©<fc5fctfcffl 

Bftj^ttWURA*. is® Ay pas**, -swima 

[0 13 6] 8 3 lli^y F0S8S8 2 6©«C|2 

T©7>-FT?**. 7>-F8 3 ltt^P-HflBWi 
M 8 3 1 Afcfc^Wt-jWTCfiWSn, Ay F0* 40 
gfi8 2 6 t^, ; &-?8 2 2:j3j;tf£»®J?§8 2 3 
\Z «fcoT»ffU IB® Ay F 8 5 6 ©etffl®t©«^ 

[0 13 7] cnfc.fcD, E*AyH8 5 6©|E*»«s 
{C*»«®m^'f5>^T, &5W4Ay F0*8fi 

8 2 6 *m\*itmm&vmmz* f 8 3 1 sia 
»Ay f 8 5 6 mmmm\z^m^ issAy f 8 

5 6 ©»»ftfffcff oTEftAy F 8 5 6 ©ttfflffit* 
[0 13 8] jgfllj 50 
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04 714, *»?!©» 1 9 ©SUSWSw-r. HHfc»^ 

t, 70 nas«ftfR**jH*#*5x, 7 0 2\mm 
*inwr*m 703 bbh^j? 97. 7 0 1 

n&H«3i«*«7 0 2lcJ:OJIBi»sn. -^©HW^S* 

m*v>x* 7 0 4MwiBtt**iffl* , r*'f^--^ 

•fe>*TN6*. #£)M*ttlK9!©*-&±, R, G, B© 

7^/i^©ttv>fc#?-iLT«9rr*)& -enfiw-T 
fcftniitttwssre'bfcvi. 70 5»-f^-j?"fc>u- 
«*ft0rs*fc*«u Jt*g»43>hP-;i/r 

*Ct*nr«T?*«r>^T»5. 7 0 614, 

■*»**^*;i«***fc**i-*A/D3>;t- 

[0 13 9] 7 0 714, 3GM7 0 2, V>Xl 0 3&tf 
<< *-3*fe>U-7 0 4©S'x-r-f >£f*fc**ll/!&0 
ajEtfc^x-x-f^ttjE*-?**. 7 0 8*4, ftM 

7 0 2fttM*-5M2>1J-7 0 4©$HWtt£*IEfa 
VX^>^MiEgf5Ta&a» 7 0 914, * >U" 7 

0 4 ©■**•**»!*, G, B^©«£, *&flreicX& 

■r*»ft*iji«T?*D, x;v--ew*Tta^i:i4#5 

tTfeftK 7 1 014, ««**|*nfcC (5/7 » , 
M (T-tf>^) , Y MID-) ©flf^SIW^Sa 

ta-r^ucR^, 7 1 iBw*-f>^©»Kfc^*>* 

T, «SP^fB^lCttIE=£fif^o-7X^>^«iiEgB. 7 

1 2\m&<Dmmitt%r®iEM'?&z>° 

[0 14 0] 7 1 314, 8¥**2*©»& (£W»P 
*) fc2*fc«*1-*«#T*D, *-©£&l4, 5Vlf 

FWffiEP?T££*§£}4, #7*ny*tt2«fcTfc< 
#«W?ffi©^D y ^ tJSa ^ tl4"S5 
[0 14 1] 7 1414, ftf^y F7 1 5©3>bD- 

;k^T*a. 7 1 6t4RmffT3&D. «tiRjrr*t»© 

^14^V^. 

[0 14 2] 7 1 7 ttB^©IS*fc!H!»-r5m 7 
18ttPP*tt**IMl*-fe>U-, 7 19B-f^-3^fe> 
■y-ffl^jSJii|S-ra7>^, 7 2 0f47^n^^g7 i > 7 

[0 14 3] 7 2 1 14, WRtjfcjfcSx-^SCttl/, 

*mc*i;-c*iE«^S7*iiE«7 1 2icjt^r*WE 

IfjEgB-C*^. 7 2 2BSEW6**3>hn-*1-a* 

M. 7 2 3»a»fWT*a. 

[0 14 4] ^C, *»K:*IE&ff5t*©»fffcOV» 

[0 14 5] 04 814, W*©-#rC*ft. 04 9tt, 

*&»©XU7©—WT?»5. 05 014, ^KicXttft 
ffliE-r5t€?©T«iESB©P«&*-ro H5 10. *IE 

[0 14 6] 04 8tSl-i;5fc, *BtCKSJft«P?l/ 

x*^>©«tiBT«sgs^wra«-&, X^#©X 
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*RtfXyS>fc«»r"r*. 0 5 2(7) (A) «^*^©X 
y5W*S»£©«rc»D, 04 9©XU7SBil/t 
&S. 05 2O (B) tt, i5^-f-^®«^t$ 

[0 14 7] 05 2 (A) ©fr&OttftX*©*^ * 

y^r-^^SX'J 7T©«ffl|iEttfTfc&K 
[0 14 8] HOXy3>©WBf*Sttfi*i»S*t, * 10 
©-WtUTtt, I^©fiHyH8WbT:|SD3WWfe 

[0 14 9] 05 2 (B) ©«&*£fctt, 

»■*-*&©, juix^+^b©**^-**:, sg2;** 

*>B©fc&x-*£»rs. £©&»fc. fgix* 
^IfflnX (m/2) IfflMMDr-^^SIELft 

[0 15 0] Sfcfc, I2X^t>l®nX (m/2) fl 

©wwio^^ftwitu jsax-^B&^s. a? 

[0 15 1] C = B/AT&£. 

[0 15 2] ±ffiCW«*«fl*C*t), C©«K*C 

T, 05O©£2Pffi (1) \zttLTmmzm<?zt% 

terWttA-^tWiE-r*. ft*. r*-^tt, 

[0 15 3] EOHiEtt, A^m+t^X^ 

£©*IIE;fr--7S*fflLT<b, SfcimWATffilE 
£a*r?ffiIELTfcJiV^£««5S;T ! bft<:, $5 D 

[0154] &|g«2 0 

±jBUfc*;K« 1 9 \zmu m 5 3 \z^tm\z^m 

©#H*«*teC ('>7» , M (Vtf>?) , Y H 
XD-) , K (^7^) («fflMH») £»:M> 

9 tni;*tt-ewMiD, susai 1 9 tra«K*ijESff 

[0 15 5] Z.(Dtcmz, C, M, Y, K©J?f5£S«fg 40 
£g&£04 7 © 7 1 2 £ 7 1 3 ©IHfcKtf* W*ICH» 

[0156] 1 
#SJE« *-3?W©WltettjETSt>©T*»J, 0 

5 4* ±ut0 5 5 mmvxmmtz, 

[0157] 0 5 4©7 5 0«, 05 5 <D$mffl><D 1 ft 

b 1 2 ft a ©#b«#bi¥**©««t-* fcEttf s 

^t'Jt*^ W^ttH 5 5 lC«-r«fc, lftB£2ft 
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[0 15 8] £TlttBfc*Vvr, 2«BKIW** 
a«»©W«IWI©«fWI«»©«8x-^ft'f 
>V 7 1 8 Til** 0 , ttlESK 7 2 1 T#B«£©'f * 
-^•fe>-9-7 1 8©fli*fc^ft**U ftHiS#««D 

[0 15 9] lijEtt2«BftBJ¥T«fc*fctfK * 
T, ft3BI55>&Bl?1-5tf <fc-f^-5?*>*7 1 8 
T-£©#fflgB#©iS^E£sfci6So *©**tt»4. D£ 
*a«^*-f ^-^'fe>U-7 1 

[0 16 0] £nfc<kD, lftB£2ftB©JglX*^ 

>a©awEjgF3&j*»6n*. ^-e, f=e/d-c& 

So 

[0161] cwcfSUT. r*]EgP7 1 2-vmm*3 

[0 16 2] Jffifc 3S2X**>B, *3X*lr>l- 

[0 1 6 3] fib, *»fitt&taft©#&fctt, /XJP 
*6-f >£#(tUi3ftftV>©T, MX^^>©«IE'5 i - 

t>ftv>. 

[0 16 4] 05 714, 9~2 IK* 

BSn*-f>*5>xyh7U>*©fl*BIT**. *© 

[0 16 5] (*©«) ft*, **Wtt. WCf>*5> 

(MA V~lfJfc*> S**, t-fK&X 

MP, Eft««fc*V»T«nfc«** , bfc5r"b©-C l 

*s. *39>**j5tJ:nttB»©K«*fl;, mmfcw 

[0 16 6] *©ft*«fc«JdM>iC3IC'3V>Tfit. fl* 
tt, *»®ifr£&4 7 2 3 1 2 9*91111*. I^!g4 7 4 0 

7 9 6^wii«icBi**nT^*ai*«ftHa*fflv»T 
tf5%>©jWf*uK z.<D^umm-t>y : ^>m, 
uyf-j-^TT.mmi-fnizhmmm-c&ztf. « 

t, *>xT>h*ffl©*'&K:tt, M>?) «M5at 

L», Bhy H©IMPfflliKIHIMI*fti;a*T, H 
«»t!i©K»«^K:-«-T?»«L&ai# W>?) 
W©iM8lft»J*Tf**©*e#»Tft*. vi©^?S©^ 
ft, 4Z^tCJ;Di!tfflfflMP!£^LT^# SB: 

Hj**T, ^ft<tt>i"3©*&»«'r5. ^©«»« 



%t bT«, *H#ttfM 4 6 3 3 5 9-SpJ®», 

4 3 4 5 2 6 2^BJjffl#Kiem$nW5=k'5£ i &©# 

%hjcd*h#w^4 31312 4nmmm\zmm^nr 

[0 16 7] BBS'S y F©*$iLT«, ±l<D#BJjjffl 

(DU^mm (MWMm^ttcm.nmmm vmz 
mmmmmmmzmmznx^mmM-K-r 
sKBttftiM 55833 s^mmm, mmm%4 4 

5 9 e o ommmm^mtib*%w\z-s%nzb 
©Tabs, mxxs wkvmimm&mzfthx, #s 

■T5#WBH5 9- 1 2 3 6 7 0 ^&«^&X*;^©JE 

5^MB3 5 9 - 1 3 8 4 6 l^StS^fcW^itT 
t>#?PJ©$*«W#lT$>£. -Ttefctj, BBft^s; HO 

[0 16 8] S&fc, ffi®8S#iB&Tt*£fBgW© 

fclBj^\y FibT«, *RK#'\yF©»6ttlCJ:'3 

WIHsy FfcbT©*«©VvfttT!'b.fcK 
[0 16 9] JP^.T, ±09©<fc5ftv''J7;kM7©*> 

w*mzmm2nzz.tT'm&*#t<Dn§mt3.mm* 

y-ffUoKm^y F, **W«a»Ay FSfcfc- 

Eft's y Fftffl^fc«^fc>b*38Wt*(R8T*5. 
[0 17 0] Sfc, #^Bjf®Eft8tt©«fiSciLT, IB 
gk^yF©ttfli0«m ^»&*«i¥lt«S£tt»lt- 
SJ:fctt*3B!H©»*fcHi5S^Sa©T, ffSUVi 

*>©-?& 5» cn6**#Wfc*tfntf. Eft'syFfc 

ttR9im «»««E«»«t4i:ntJ*8U©JllS»3l^* 

[0 17 1] JW*n*B«KyF©WW:V»b 
fiftfcOViTt), «*.tt*fi©-f >^!Cjl*JSbTlfl© 

*38«r»j s n& *>©©«, iB^fi^^*sfc-rs«is 

©^f >*fc#«LT**WrattSh*fe©7*9Tfc 
J:V». -rat>-&, WAftfEfBMOflBftt-FtbTtt 



afl*©*^©*©***- f tc\ix°\*te < , b§k 

y FfcH*»^#r**«HK^^tffcJ:** 
C«t-57;P*y-©#IB® ; e-F©^< fcfc-oS* 
[0 17 2] SSfcJP^T, 6H±»Ml/&*«W«)fc« 

<&?KffcfSfc©£fflV>Tfc<fc<, *S^tt-f>^5?i 
20 yh*5STtt'f>^a{*:S3 0 , CK±7 0 , CKT©«BB 
rtTffift«8ftffoT'f>^©«ittft5Sf3eB:tH«iafc» 
*J;5KWE«frr*fe©#HW»T***6, $fflE 
ftflrW^fc-f >jriW****-rft©*«V»T'bJ: 

j&sctTfaswfcRjh-rafcft, *&«•*>£©*« 

a? >**ttttH3na*>©*\ mmmzmmtm&X'U 
■?x\zmitLmz>-b<Dm<D&5te. &x*)i*<Dm 

#PfiP35 4- 5 6 8 4 7*ftlI&&V>itfMIH!6 0 - 7 
1 2 6 0*&*fc«ft*n*J:"3&. ETUIS'- MH«I 

fc*2&fcfe©«> ±5Ebfc«»*^ftSlffr*t)©Tr 
30 &*. 

[0173] $ 5 fcimAT, *SWH 5>x y HEft 
«■©#*£ LTtt, 3>K:x-**©flWi*M«S© 
Hftffl***il/ , OBV»5n*'b©©tt, U~^*tft 

3 US«©»IBS»5t>©*"C*r3T , bJ:^. 
[0 174] 

mmmm *%wmMtzz\t\z&?), vxrizm 

[0 17 5] »Jftl 

»ji#©«iiea«fctf5::t«frt*©Tr, 

[0176] mi 

*%w\z ±n«. f/^^->©k*wd c&bxgij 

[0 177] j»Jfe3 
50 ^-^UK-Mc^Tft. B«©«lf«»©^ig«tt 
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£*f IET5 Z i#T*3©T!, JUffSfcXSWBSrr* 
[0 17 8] 3fcK4 

*©*w»*fc«i;TEii^ff©H«*iiiiiP-r5*iast 

LT&3©-?, «2ltI&lCjBHl/fcBa5>, 
< LTBft®|B]±£l23 £ t«fC*«. 
[0 17 9] %)H5 

[0 18 0] %fcfH6 

**«#©* s>©B£**s~Ftf, MPt*ffl±3tf*j: 
[0 18 1] awi7 

*«9IK:«fcfttf. «tt**>i#x** >©»*?«** 
>©HJ?HHx-^ fc» l/T«flSiE**1"*« t 

[0 18 2] WipX*v>©#B«iB«fc»L/ 

l, ^©sasns^iRD, x**>m©«flaHtft«»i 

L, ^^^©Hfcx-^aMtiijESfrfcSCtK: 
£0, »*@&©fcV«**i!Wrt"* Z t^^S. 
[0 18 3] SSfc, «rafc«fcoT»fc:3©H*W* 

©*k&. *©*©3t!-©-t©«a"r**axu7© 

gft&fcftttl/, &ft3H-©Bll!x-*t:»g}fIE£ 
KfflMtfcl/T**©*?, »«g©fcV>-S©B0i£# 

[EtiS©ffi¥ftK!fl] 

[01] *5SW©|SElfi«lft«"r^ny^*jSHT* 

[0 2 ] gam i ©iMtssamiHSHT**. 
[03] mmKomm^-ryu-^-h^^c 
[04] ggjKM2©*iftH-?*«. 
[05] ^iiw2©ii^*-r7a-5 i ^-M?*5. 

[06] *JS0tJ 3 ©#«?&&„ 
[07] «3b9»6»6nTV»«'f>^3?xyh^U>i' 
©I&BJ0T&3. 

[08] mm®H<DMf$,m'T!&z>o 

[09] gJIM4fc«k*5rXW^->S*Lfctt!jliH 
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[010] *|^4©»fls£ji? , r7n-5 l *--hT» 
[01 1] S«HI5fcJ:*5 l ;*h/V->fc*l/&ttW 

0-C&5. 

[012] SjEMeottAHlttS. 
[013] ^ffi0y7©«j£0T&5. 

[014] mmmi mimft*mwhTdm?%>%« 

[01 5] *H«7©*iE»fPft*bfc7n-g i ir-h 

[0i6] mm*o)mM?*wi\sitmKtb*. 

[017] HSg*38©Si^0TS5. 

[0i8] mmm$mimmwmLtmm~z%>%. 

[019] ^M^9©ffiIEi!jft£*Lfc7a--^-h 

[02 0] f»*5tt&n?fr>«ttM©*Jtt!fiji*f' 
0Tfc£. 

[02 1] 02 Ofc«l/&tPHiftfflV>T-f/-f UK 
- H&frSIS©^ 5 >^0T&£o 
[02 2] 02 HZmVTc^^ S>^fcfl£oT-f^-^ 

u tr- h *tf o fc«^©«8WHtr* s. 

[02 3] «e*^6»6nT^5-f^-S?Ue-h©l!l 

[02 4] gftm O©jft£0T?*S. 

[0 2 5] ^|§#fl 0©r*liEfc'3V»T*Ufc»BI'r& 

[026] nmmi om¥v>7)v*m-?m.wmr$> 

[02 7] $xm i ©»«?;& So 

[02 8] $%m l fc*W-*B«ffl*H*jSrrH*C* 

[029] mmi 2<Dmm^&^ 

[03 o] *mm 2\zmm®/vvxzm?mm 

[03 1] 03 3 fcjKLfcS11fc±oTfTfc>ttfcBI^© 

[03 2] H3 lfctP^T©KWH^**. 

[0 3 3 ] < >9 3>x y h7*U S*UM^£H«» 

[03 4] HJtfll 3 ©«!«?<& 5, 

[035] mmi smvmmte&z* 

[03 6] StEKim 3©WfflMWC»*. 
[03 7] *JM1 3©»flsR!!liHT**. 

[03 8] nmi 4©«^0tsso 

[039] SUM l 4 ©i«Bj§|g*?&3 0 
[04 0] %R«|1 5 ©«*»?& 

[04 1] mm 5©«mhk«ht»*. 

[04 2] fE^&ft&nTV>0(1IK#*!>SM (U 
-^-) ©JRHHT?**. 
[04 3] >'U7^X*^>(Icfct9EP? : £ff57U>^ 
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[04 4] m^m=L~v h0HR»fc»**jRUfcli 
W0T&S. 
[04 5] gftffl 1 6 ©ffl^STab^o 

IJ«l£STI»HJ0T;&3o 



4 7] «JtM 
4 8] 
!04 9] 

®5 0] njiflj 
5 1] mmm 



9 ©$)«?;& 5, 
9 (DMfcWWmv&Zo 



!05 2] ftKffll 9 0i)f£iS^0T$>£o 

H5 4] stdtM2 loiMMrc**. 
:H5 5] shot 2 io«#»wH-e*a. 

0 5 6] -f v>x y MEfiKy F©fiStt*P*^£ 
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1 0 4 M*%U 

105 CPU 

106 ROM 

107 RAM 

10 8 /VVtt-9\ t 7'frt 

109 SSffit-* 

1 1 0 MsffiU-y 

1 1 1 ta& <\y f 

112 fcKSB2n-7 

1 1 3 ^7f> 

1 1 4 sa^jfa 
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